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2. Title of Invention: Daf l^table Catheter with Novel Lumen Construction 

3. Summary of ^e Invention: 

A deflectable catheter with a thru lumen has great clinical utility In left heart thempy delivery procedures by allowing 
a guide wire or contrast agent to be ueed during the procedure while using the same deflectable catheter. Thle 
abillly Increases the physician's situational awareness and therefore increases the probability of success and 
decreases me chance of venous tmuma. A common drawback of having a deflectable catheter with a thru lumen Is 
that the deflection mechanism takes up so much interior lumen space that in order to make the lumen targe enough 
to t>e useful, the outer diameter of the catheter would incraase to unacceptable dimensions. 

Puil wlrea are com monly applied to catheters to enable the catheter to be deflected by pulling back on the pull wlie 
which in turn compresses the distal end of the catheter, creaUng the deflection. If one needs to Incorporate a thni 
lumen Into the catheter It Is common practice to segregate the pull wire from the lumen by use of a multi- 
compartment catheter, with separate compartments for the pull wire and thru lumen. This method has the 
disadvantage of reducing the amount of area avallabie for the thru tumeni due to the wall thickness of the 
segregated compartments, which In turn reduces the maximum lumen diameter that can be used at a ghren catheter 
outer diameter. 



This Invention solves the al>ove problem by Increasing the effective stace of the pun wire member by conttining the 
distal end the pull wire in a spHng, or other compressible member, and using this to hold the pull wire In place In 
the lumen of the catheter. The spring, or compresslbre member, Is attached to the catheter member at 1 or no ends 
of the catheter shaft to allow reiathre movement between the spring and pull wire. This allows the enminatk>n of the 
Indhrkiual compartments and their associated separatkm wails and will maximize the size of the thru lumen for a 
Siven caUieter outer diameter. It is no longer necessary to separate the pull wire from the through lumen and a 
common lumen profile can be used to contain both. 

Wow have others addressed this problem (List and attach any patents, books, artides. devices, Medtronic or competitor's 
products, or other background materials you used or which may be prior art)? A prior Medtronic device, the S210 catheter, 
employs a bNumen tubing. A steerable member or guide wire Is placed In the outer tubing which then directs the 
other, non-obstructed tubing. This ntettiod Is fundamentally different from the disclosed method in that t>oth lumens 
are sUll segregated with the associated wall thickness. Another company Dalg/St Jude employs an X shaped lumen 
which provides for a flat spring or other flat member that separates U>e lumen Into two compartments. This device 
does not Incorporate e thru catheter lumen. The LumaCath, from Irving Biomedical inc., has a thni cattieter lumen 
construction that Incorporates a interior tubular member 8iat surrounds the thru catheter lumen. 

The invention is described on pages 23-25 of Notebook No. 10363 (preiiminaryp still contained separate bending 
beam) 
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6. Whon was a device built virfik:hfnd^<tod the Invention? 

Wlio built It? John Qoode Where is it? Iledfronlo Ric«<^k'Cinter 
Who has supporting documents? JohnGoode 

Who wiuiessed tests? Stanten Spear, John Qoode» Bob Colbert When and where? May, 2002 Medtronic Rice Creek 
Center HA lal> 

7. Discuss the problems which the invention Is designed to sofve, ref errfng to any prfor devices of a slmffar nature wf th whfch 
you may be familiar. I^roblem was creating a deflectable catheter with a thni lumen that would fit within dimensional 
conetraSnte of exiating therapy deUvery devkee. the outer diameter of the eathet^ has to be 7 Tr or leee to allow 
pBBsagB through a 6210A guide catheter* Also, the thru lumen Ideally would allow passage of Introducer type guide 
wires, which range up In sl2e to .038 Inches, w&Jtt .025 and .035 Inches being most common. PreUmlnary testing wHh 
a .021 In thru lumen Indicated that not enough contrast could be passed to be clinically useful. These objectives had 
to be met while still allowing the deflectable catheter to track over a guide wire, ideally an BP type guide wire 
tietween .014 and .018 Incites. This has the cUnleal benefit of leading with a guide wire to mlnJmbe risk of venous 
tieuma and allowing for venous subselectton. The tip of the deflectable catheter also must be radio opaque to allow 
visualization using tluoroacopy, and be soft and non traumatto. 

8. State the advantages of the invention over presently known devices, systems or processes. The device has a .038 In 
diameter thru lumen. This le large enough to accommodate up to a .035 In diameter guide virira and laige enough to 
pass cRhleally useful amounUi of contrast The radio opaque and echo-genic tip eliminates the need for a metaHle 
marfcertand at the tlp^ decreasing chance of venous trauma and reducing product costs. The tapered tip fadlitatee 
traokhig ability over guide wiree. The extrusion profile la simpler ^an competing devices and maximizes the size of 
tiie thru lum«i at a given catheter outer diameter. 

g. List all known and other poesible uses for the liwentha therapy delivery devices requiring a lumen. Including catheters, 
leads, dllatora, dlagnoatio caUieteis or probes, implantabte sensors, twlloon catheters. 

10. Specifically describe the invention and its operation. You may use and attach copies of sketches, prints, photographs and 
tHustraHons which should be signed, wilnessed and (iated. Use numbers and descriptiva names in descriptions and 
drawings. The distal extruded lumen profile Is as shown per the drawing. A spring encloses the pull wire. This 
Increases the effective size of the pull wire member to hold the pull wire in the ''cut out^ area of the catheter lumen 
profile. The spring may be connected at one or zero points to the catheter side shaft The spring cannot be 
connected at more than one location as It must be free to move relative to the pull wire and catheter shaft In 
practice, the spring Is connected et the distal end via adhesive or polymer backflow from the anchoring band/t>ull 
wire function. The tubing Is also fixed on one end (distal) and also cannot be connected behveen the braided shaft 
and the deflectable shaft as It must be free to slide with In the catheter body during deflection. The tip section Is 48D 
PE&AX loaded with iet milled tungsten carbide to be both radio opaque and echo^enic. The outer diameter of the 
deflectable catheter Is tapered like a dilator to assist in passage through restricted veins or ostla. 

There are several methode In which this catheter can be deployed The general system consists of a fixed shape 
sheath, steerable catheter, a guide wire and a lead. The general method Includes a sheath that le back loaded on to 
the ateerable catheter with a guide wire Inserted Into the lumen of the catheter. The outer aheath could be stral^t or 
^nny one of a number of variety of curves such as a MB2» Amplatz or muttipurpoae. The combination provides 
multiple degrees of freedom and flexibility to canufate the coronary sfnus. The gufdd wire Is extertded beyond the 
end of the catheter and Is used to probe for the ca ostium. Contrast media may also t>e Injected to assist in the 
location. Once the es canulated, the guide wire Is pushed distal and the catheter advanced Into the cs. The outer 
aheath Is then advanced Into the ostium and sen/es as a work station for tool exchanges. The catheter Is removed 
and the venogram balloon placed over the wire and a venogram preformed. A physician may elect to remove the 
guide wire and inject contrast media directly Into the venous structure. Depending on the size of the guide wire 
used, It le reinserted in the catheter and advanced to ttie targeted sub-vein. The wire Is advanced distal In the sut>- 
vein and the catheter and aheath advanced over the wire. The catheter Is removed, leaving the sheath and guide 
wine behind. Depending on the size of the guide wire, the lead Is advance directly over the guide wire Into posiUon. 

This catheter could also be used to deliver small diameter leads to the right side chambers. The ability to push 
contrast media through the lumen also allows the physician to visualize etructuras with the heart for precise 
placement of diagnostics and therapeutic devices. 

Another method Is In the perfomrance of pulmonary vein ablations. This catheter could t>e used to safely locate and 
puncture the fosal ovalis to access the left atrium. Once the puncture Is made a sheath would be placed and the 
catheter advanced to the pulmonary veins. Contrast media la infected through the center lumen to IdenUfy the 
pulmonary vein ostium. 
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Thl9 eathdtftr may also prove uaeful In eanhulatlng the eoronary aiiiua oattum when the oatium ia partMty oeelitded 
by a Theablan vidva by using a guide wire to pasa by the valve and traeklng.the oatheter over the guide wire. The . 
aame would ai^ly more dlstally in the cardlao anatomy by providing a method for passing through the Valve of 
VIeuaaana* the ability to vlaualize uaing contrast and track paat obatiuctiona using a guide wire enables placing the 
delhrery a^tm cloaar to the final pacing aite* 

1 1 . List all features of Ihe invention that are believed to be novel 1 ) Using a i^rlng or other compreaslbie member to contain 
the puli wire ther^y Increasing tha effective size of the pull wire member to hold In piece In iumea, 2) Attaching the 
spring on one or zero ends (not both ends, spring must be free to move relative to pull vdre end tubing), 9} The 
tubing does not connect the braided shaft to the deflectable shaft, again must be free to slide within catheter body 
during deflection, 4) Tapered tip feature in a deflectable eatheteri increases in dismeter (distai to proxImaQ to 
facilitate passing through restricted space such as the coronary sinus thesbian vaWe» venoua valvea, etc 5) 
Anchoring pull wire in body of catheter* not Up. 6} Radio opaque and echo^enlc tip, eliminating the need lor 
metallic miBurker bands, or aeparate ladlo opaque and eehO'genle flllara In the polymer, 7) The cathat^ taper provide 
bMk«up auppoft for the guide wlre« 8) The catheter provlc^ bacl^up support for the outer aheath« 

Method clatma: 

1) Using steer^le catheter with guide wire and delivery sheath to cannulate coronary sinus and establish 
workstation for delivery of venogram balloon catheter and leads, with or without guide wire 2) Subselecting branch 
veina by selecting with guide wire and tracldng over 3) Performing venogram without necessity of exchanging with a 
venogram Imlloon catheter 4) Placing guide wire in %al selected site and advancing lead over guide wlre« L^ad 
could first be loaded onto an extension wire via the connector end with the extension wire then being connected to 
the retained guide wire. Then the lead would be advanced over the retained gukle wire In the normal manner. Thia 
ailowa Medtronk's OTW lead to be delivered without going backwards through the distal seat Once the guide wire 
loading tool Is available, could load OTW lead directly over the retained gukie wire» 5) Delivery small diameter leads 
or other devices directly through the steerable catheter 6) Use the catheter to perform Pulmonary Vein ablationa by 
puncturing the fosal ovelle via puncture tool passed thru catheter and then aecuring left atrial accesa via guide 
sheath paased over ataerable catheter. 7) Catheter has unh^ue ability to paaaUirupaftteUy occluded velnoua 
sbructuras such aa a Thebesian valve In the coronaiy ainua ostium <Hr the Vahre of Vleusaena In the cardlae veins by 
tracking over a gukto wlra. The guide wire can be selected for property that match tha apaemc situation 
encountered. 

Sale or Publication (Needed to establish the date of any printed publication, pubQc use or sale, since no U. S. patent 
applicatton m^ be filed after one year from such date.) 

a. U a device has been offered, or will be offered for sale^ or used for profit or othenwse publicly discfoaed, state when 
and to whom d^iver^ and how used? Has not been publicly dlsck>sed* 

b. Has a printed description of this invention been made available to persons outside the company? How and when 
and was use rssirlcted (e.g. licensing agreement non-disclosure agreement, proprietary legends, etc.)? No 
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13. Inventors) Slgrtatumts) (REQUIRED): 



Slgnalura, 




14. 
IS. 



Managei'8 Comments 

How Is this invention Impoitant td your procfucts, plans or goals? 




Date 

Manager's Printed Name Mail Stop 

Manager: Please forward to Patent Sermon of Law Department, MS 301, upon completion of your review. 
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